Abstract-Address-Event-Representation (AER) is a pixels whose code or address was on the bus. In this way, communication protocol for transferring asynchronous events cells with the same address in the emitter and receiver chips between VLSI chips, originally developed for bio-inspired are virtually connected with a stream of pulses. The receiver processing systems (for example, image processing There is a growing community of AER protocol users for a slow time constant (in the order of ms). Each cell or pixel bio-inspired applications in vision and audition systems, as includes a local oscillator (VCO) that generates digital demonstrated by the success in the last years of the AER pulses of minimum width (a few nano-seconds). The rate of group at the Neuromorphic Engineering Workshop series pulses is proportional to the state of the cell (or pixel [3]. The goal of this community is to build large multi-chip intensity for a retina) assuming spike rate coding is used.
cell integrates the pulses and reconstructs the original low systems may consist of a complicated hierarchical structure frequency continuous-time waveform. Cells that are more with many chips that transmit data among them in real time, while performing some processing (for example, convolutions).
active access the bus more frequently than those less active. To . In a rate coding scheme, the P (2) frequency of appearance of the address of a given cell must P(z) -a z ' be proportional to the value of the cell. The precise timing i=O of the address pulses is not critical. The pulses can be is a primitive polynomial over the Galois field with p slightly shifted from their nominal positions because the elements [11] . AER receivers will integrate them to recover the original With these premises and limiting the maximum number of pixel waveform. Pulse trains recorded from cortical neurons address events necessary to transmit an image, we know the are often modelled by Poisson statistics. In this distribution, number of bits needed for the LFSR and the primitive the time of each pulse is independent of the time of its polynomial. For this implementation, the limit corresponds predecessor, which allows modelling the statistics of to a 64x64 image of 256 gray levels, which implies a 20-bit unknown input distributions peetdi h etscin h 0btLS ilgnrt 2°-1 numbers in a random sequence, but once the LFSR is initialized, the sequence is deterministic. After 2°1, the sequence will repeat itself. For low gray levels, for example generated by the Random method with 20-bit LFSR without a gray level of 1, the time between consecutive events will changing the seed. The gray levels were varied from 50 to be always the same. This results in a uniform distribution, 250, in steps of 10, and the value 255. For each curve 32K not a Poisson distribution. So the method using the LFSR as events were recorded. For high gray levels, the distributions presented above results in events generated with more are close to each other, which implies that the statistics of uniform distributions for low gray levels and more Poisson the spike train generated with the hardware Random method distributions for high gray levels. To improve this follows closely the Poisson distribution. distribution of events we now discuss three modifications.
Eqpdtd -,Wiveexpdistihtm, pbofSlsm--ddistofRPnd--thodforg,ay 50to255 There are two parameters to the LFSR: the seed and the 255 length. In the next paragraphs we present two variations modifying the seed, and one modifying the length: 068 A. LFSR with an incremental seed. In this case, the seed of the LFSR is changed for every 220-1 numbers generated, In this section we compare the Inter-Spike-Intervals (ISIs)
We used the Kolmogorov-Smirnov (KS) test to quantify of this hardware synthetic AER generation method with the how good the observed distributions of ISIs follow the normalized distribution that it should have, using the theoretical exponential distribution. Figure 4 shows the Kolmogorov-Smimov statistical test.
result of applying the KS test to ISI distribution obtained In neuro-inspired systems, signals can often be modelled by with different gray levels, for 64 pixels (the diagonal), a Poisson distribution [9] [10] . The Poisson distribution is 128Kevents, and for the three implementations A, B and C being described by the following formula [ 1]:
presented. The test is passed if the result is below 500.
Pn = (AT )n -AT (4)
The 64 pixels do not show the same behaviour. This is due _ (Ax) =Te to the LFSR. For each pixel the sequence of numbers that n! the LFSR generates is different. For this reason, we also where P is the probability of having n events in time calculated the average across all pixels. The KS test is only interval T. The distribution of ISIs is the probability that no passed by the C implementation for gray levels larger than third event occurs in the interval between two events. This is 90. In all other cases the KS test criterion is not reached. the exponential distribution:
For small gray levels for implementations A and B, the Po(T) = e-2T 
